A DOMED AUDITORIUM... 


for less than the cost of a warehouse 


CONCRETE HAS WON another significant round in 
the perpetual battle to control building costs in 
connection with a new auditorium which seems 
destined to rack up an impressive number of 
“firsts.” The Warner Auditorium, still under con- 
struction at Anderson, Indiana, is certainly going 
to take its place as one of the world’s largest con- 


Three stages in lifting of concrete 
dome. The top photo, showing dome 
before lifting operations began, 
clearly outlines supporting columns 
equipped with hydraulic jacks on top 
of steel rods alongside. The rods 
connect the jacks to lifting collars in 
the dome’s post-tension ring. At 
right, partial rise of dome plus rods 
as they do the job. Below, dome in 
place with rods removed. 


. 
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crete domes, and in all probability it will rank as 
one of the largest pure domes ever built of any 
material. Just to top things off, the dome was 
lifted into position to set some sort of record for 
the size and weight of structures positioned in this 
manner, as well as to become the first dome of 
any kind ever lifted. MORE 
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RIGHT: When the earth and gravel fill 
for each section of the dome was 
properly shaped, rigid foamed poly- 
styrene planks were laid down as a 
base for the concrete. This material 
became a permanent part of the 
structure, providing a much-to-be- 
desired insulation value to the thin 
shell of concrete. 


LEFT: Here a ready mix truck is discharging concrete from a ramp for the lower 
section of the dome. After each ring was cast in this fashion, the earth fill 
was shaped for a new ring above and a new ramp was created to permit the 
trucks to operate. 


BELOW: Here architect James O. Johnson (right foreground) and contractor 
Chet Lewis watch workmen spreading concrete on the dome. The work of 
placing and finishing was handled at all times by a 6-man crew. 


LEFT: A specially built 8-foot vibrat- 
ing screed is shown here on one of 
the 4 or 5 passes used to strike off 
and consolidate the lightweight con- 
crete before finishing. Note that wire 
mesh reinforcement is being used in 
this upper ring of the dome, whereas 
steel rods were employed in the 
lower sections. 





Here a conventional concrete bucket is used to place concrete to fill in the ramp 
used by the ready mix trucks in casting the rest of the dome. 


The actual statistics are equally impressive. The 
dome covers an area roughly the size of a football 
field, measuring 268 feet 4 inches from center to 
center of supporting columns. Its highest point 
above tops of columns is 40 feet 5 inches, and the 
highest point above the ground is 68 feet. It rests 
on 36 steel columns, each 26 feet high. The dome 
weighs 3,000,000 pounds and the concrete in it is 
entirely in compression. 

But perhaps the most astonishing statistic for 
architects and builders is the incredibly low total 
cost being achieved with this remarkable struc- 
ture. Of a total estimated cost of $396,000, 
structural elements such as the dome and the 
supporting columns account for only $178,000, with 
the remaining $218,000 completion costs represent- 
ing walls, a concrete canopy, floor slabs and rooms. 
This all works out to an astonishing $6.50 per 
square foot, compared to an average of $12.00 per 
square foot for new schools, churches and similar 
structures in this area. 

With an initial seating capacity of 17,200 the 
cost of the auditorium represents about $55.00 per 
person. Similar figures for most church buildings 
run many times this amount. The design provides 
for the eventual addition of a balcony seating 
5,000 people. 

The building will serve as international head- 
quarters for the Church of God. The original plan 
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was to build a geodesic dome, but this idea got 
no farther than the model stage when it was 
abandoned due to cost considerations. With the 
possibility of a concrete shell dome definitely in 
the picture, everyone connected with the project 
became intimately involved in one of the most 
unrelenting cost-cutting endeavors in recent con- 
struction history. 

For example it was quickly determined that just 
the rental of scaffolding for concrete work on only 
25 percent of the dome would cost $60,000. Right 
there was conceived the daring idea of casting the 
dome on the ground and lifting it into place. It 
was quickly determined that pit-run gravel could 
be brought in, graded to the desired shape and 
later removed at a cost of only $22,000. This 
innovation also made it possible to discharge 
concrete into place directly from ready mix trucks 
without intermediate handling — another impor- 
tant factor contributing to the low total cost. 

The first stage of construction was the digging 
of a deep trench around the entire perimeter of 
the dome. To this excavated material enough dirt 
and gravel was added to provide a bottom mold 
for the entire dome. This material (equivalent 
in quantity to the excavation for 850 basements) 
was simply rented for this purpose, since the need 
for it was temporary. 

When the fill had been accurately shaped it was 
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Close-up view of steel supporting columns crowned with 
jacks and connected via rods to the post-tension ring of 
dome. 


View of underside of dome, showing earth forming and 
the rigid foamed polystyrene planks that serve as per- 
manent insulation. 


4 Meas 


lined with slabs of rigid foamed polystyrene” 
measuring 2 feet wide by 8 feet long by 1 inch thick. 
These slabs provide excellent insulation and be- 
come a permanent part of the structure. Reinforc- 
ing bars were placed directly on these plastic 
slabs. This material was laid down in various pre- 
determined levels measuring about 12 feet in width 
by 16 feet in length. Ramps were created above 
each level so that the ready mix trucks could place 
concrete precisely where it was desired. A special 
12-foot vibrating screed, maneuvered partly by 
tractor and partly manually, made four or five 
passes before troweling was commenced. 

The dome is kept permanently in compression by 
means of a post-tensioned compression ring mea- 
suring 36 inches wide by 24 inches deep and ex- 
tending around the entire perimeter. The post- 
tensioning was done with 3 layers of 4 tendons 
each of high tensile steel wires. The wires are in 
metal conduit, each tendon containing 40 wires 
of %-inch steel. After stressing the conduit was 
filled with concrete to create bond with the wires 
and prevent rusting. The compressive force in the 
ring is 720,000 pounds. 

Concrete for the dome is a Haydite lightweight 
aggregate mixture having a unit weight of about 
100 pounds per cubic foot. Throughout most of the 
dome the thickness of the concrete ranges from 
about 4 inches to 10 inches. Placing and finishing 
of the concrete was handled for the most part by 
a crew of 6 men, making many small casts each 
day. To a considerable extent the remarkable cost 
showing must be attributed to this basic approach; 
the contractor and his men simply regarded the 
whole undertaking as another slab-on-grade job. 

The dome was successfully lifted from October 
17 to 21, using the Youst-Slick method with hy- 
draulic jacks mounted on the tops of the steel 
columns. Threaded rods reached down to the 
compression ring where they were attached to 
steel collars cast right into the ring concrete. 

The architects for the Warner Auditorium are 
Johnson, Ritchart and Associates of Anderson, 
and the general contractor is Lewis Construction 
Company, also of Anderson. All of the ready mixed 
concrete for the project was provided by Salling 
Concrete Corporation of Anderson. The lifting was 
done by Sky-Hook Lift Slab Company of Kansas 
City, Kansas. The structure is scheduled for 
completion in May, 1962. END 


’ 


*See “Foamed Plastic Planks Provide Self Supporting Form For 
Hyperbolic Paraboloid Roofs,’ Concrete Construction, July 1960, page 
196. 


Readers who would like to have additional informa- 
tion on the subject of this domed auditorium may 
request it by circling the appropriate key letter on 


the reader service card in this issue. 
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another effective tool for maintaining tough 


concrete placement schedules on a year-round basis 


FEW PROFIT-MINDED BUILDERS today think in terms 
of a limited construction season. The urgent need 
to keep costly equipment in use, the demands of 
workmen for year-around employment, and the 
whole pace of the modern world have simply made 
it essential that major construction projects pro- 
ceed without regard to the seasons. 

Polyethylene films* rank high among the rela- 
tively new materials which have helped the field 


*See “Rating the Protective Coverings,” Concrete Construction, No- 
vember 1957, page 9. 


This 40,000-square-foot tent of plastic enabled the con- 
tractor to keep right on schedule through the blusteriest 
winter in Georgia’s history. The peaked roof permitted 


of construction in general, and of concrete con- 
struction in particular, to gain a considerable 
measure of independence from the weather. A case 
in point is the recent use of a polyethylene hood 
the size of a football field to cover an entire con- 
crete construction project—a $2,000,000, 10-story 
Atlanta apartment building. It is believed that 
this single precaution turned the corner from loss 
to profit for the contractors, the Jordan Company 
of Columbus, Georgia. 

Designers of the building had specified lift-slab 
concrete construction. In view of this specifica- 


rain runoff to avoid weighty water accumulation atop the 
plastic. During one freeze an inch-thick coating of ice 
covered the plastic without doing any damage. 
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As weather warmed up the plastic enclosure was removed 
and work was started on jacking the cured slabs into 


position. About half the polyethylene film was serviceable 


enough to re-use for protecting construction materials and 
equipment stored around the job site. 


? 
; 


Cost of the framework and plastic was justified by its 
savings in permitting concrete work to proceed on schedule. 
With temperatures under the plastic shelter as much as 
10 degrees warmer than outside, some workers shed heavy 
outer clothing. Note lift collars on posts, indicating 5 
more floor slabs still to be cast. 


tion, and because construction had begun in mid- 
winter, eight weeks was decided upon as ideal 
timing, profitwise, to complete the ten floors. 

To place 4,500 cubic yards of concrete in eight 
weeks meant full production every day. But 
Georgia’s coldest winter in history threatened to 
shoot holes in the tight schedule. Accordingly it 
was decided to cover the entire project with 6-mil 
polyethylene. It took 40,000 square feet of the 
plastic. 

After the first 50-foot steel columns had been 
positioned, a peaked framework was constructed 
of 2- by 12-inch rafters and 2- by 6-inch purlins, 
with 1- by 4-inch ribs to support the plastic. 
Stretched over the framework, the plastic was held 
with 1- by 2-inch ribs nailed to the lower 1- by 
4-inch pieces. Allowing more than a dozen door- 
ways in one side of the plastic cover gave the con- 
crete crews easy access to work areas. 


With the construction site thus protected it was 
possible to cast the floor slabs, one on top of an- 
other, layer on layer, despite the sub-freezing out- 
side temperatures, and the concrete was adequately 
protected against freezing. Temperatures inside 
the plastic tent generally ranged from 6 to 10 


degrees warmer than outside. Thus, on a day when 
the thermometer registered 28 degrees, the inside 
warmth of 34 to 38 degrees made it possible for 
work to proceed without interruption. Another 
advantage of the plastic cover was that the crews, 


assured their work could continue every day, re- 


ported to the job regularly and absenteeism was 


thus held to a minimum. 
Casting operations went on all day, longer than 
would be possible on an unenclosed site and fin- 


ishers could often work at night. Ample lighting 


under the plastic hood, and portable industrial 
heaters, kept the 7-man finishing crew comfort- 
able. 

The lift slabs were cast with semi lightweight 
ready mixed concrete having a maximum dry 
density of 120 pounds per cubic foot, and a com- 


pressive strength at 28 days of 3,000 psi. A manu- 


factured lightweight aggregate called Galite was 
used. END 


Readers who would like to have additional informa- 
tion on the subject of polyethylene film for winter 
construction may request it by circling the appro- 


priate key letter on the reader service card in this 
issue. 





HIGH 
STRENGTH 


REINFORCING 
BARS 
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LEFT: Welders at work on columns for $5,000,000 garage, part of a redevel- 
opment project in New Haven, Connecticut. Ten parking levels accommodate 
1,280 cars. The garage is of beam and slab design. Floor slabs are supported 
on 3 rows of columns on 54-foot centers. Sixty thousand psi (A-432) high 


strength bars were used for columns. 


BELOW: The East Ohio Gas Building at Cleveland, Ohio, represents one of the 
first installations of high strength reinforcing bars. More than 450 tons of 
75,000 psi (A-431) high strength bars were used in the column verticals. The 
stronger but smaller columns made it possible to increase floor space and to 


lower construction costs. 


IN 1960 CONCRETE CONSTRUCTION 


published a brief report on the 


advantages of high strength re- 
inforcing bars and their use in 


construction in Enrope, and pre- 
dicted an incrcase in their use 
in the United States.* 

High strength reinforcing bars, 
with yield points up to 75,000 psi 
for columns and 60,000 psi for 


other building components, are 


available in the United States 


and are now being used on many 
American projects. Higher yield 
bars provide a higher design 


stress. Used under the ACI build- 
ing Code, high strength bars can 


result in considerable savings in 
steel and concrete in columns, 


*See “High Strength Reinforcing Bars,” Con- 
crete Construction, August 1960, p. 223. 


foundations, continuously rein- 


forced highway paving, missile 
sites and dams. Further advan- 
tages noted are an increase in 


floor space, lowered overall build- 
ing heights, a reduction in dead 


load, and greater flexibility and 
attractiveness of design. 

High strength reinforcing bars 
are produced to ASTM Specifica- 


tion A-432 with a minimum yield 
of 60,000 psi, and to ASTM Spe- 


cification A-431 with a minimum 
yield of 75,000 psi, in all standard 
sizes. One manufacturer offers a 


metallurgical service to help 


builders select the bar with the 
right chemical and physical 
properties for the job and the 
most economical and convenient 


welding method for the analysis 
of the bar to be used. END 
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FILE: Architectural 


“Concrote construction now offers a flexibility 
of design nover before available in architecture” 


—NERVI 


A synopsis of a paper titled ‘The Influence of Reinforced Concrete and 
Technical and Scientific Progress on the Architecture of Today and 
Tomorrow” presented by Italian Architect P. L. Nervi at a recent con- 
ference in London, England. 


IN THE LAST 50 years the evolution of architecture 
has suddenly quickened. Structures have been 
created which bear little resemblance to conven- 
tional buildings. The appearance and architectural 
possibilities of reinforced concrete, for example, 
have been radically changed by perfected building 
methods. “At first reinforced concrete was con- 
sidered purely from the technical point of view. 
Once it had fulfilled the structural function en- 
trusted to it, it was hurriedly covered, up with 
masonry and marble facings: it was accepted as 
a brutal necessity, but hidden as soon as it had 
served its purpose.” During the past 50 years, 
however, continual refinement of building tech- 
nique has overcome many of the difficulties of 
execution. 

It is not easy for instance “to obtain a mix 
giving an interesting surface that is regular but 
not uniform.” It is not achieved merely by the 
designer wishing it. “Every detail contributes to 
and is necessary to a good result; the exact prepa- 
ration of the frame of the formwork; the quality 
of the timber in contact with the mix; the oil 
with which the timber is coated to prevent the 
mix from sticking; the quality of the mix; special 
attention to the compaction or vibration; the 
sort of distance pieces needed to hold the rein- 
forcement far enough from the exterior surfaces 
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of the concrete to prevent its coming to the sur- 


‘ face and causing rust stains; careful programming 


of casting to avoid, as far as possible, double lifts 
which always cause irregular stains; the division 
of the stages of casting’ exactly by means of little 
corrugations and, finally, a special executive capa- 
city, or more precisely a good understanding on 
the part of the directors and operatives of the 
building firm of the importance of all these little 
details.” 

Such problems were solved only by study. Un- 
fortunately even today such technical factors are 
not sufficiently understood or taken into considera- 
tion by designers and builders. This is why one 
sees good projects losing part of their expressive 
force. They suffer either from poor workmanship 
or from design that is out of touch with modern 
building methods. 

“A light sand-blasting was used, I think for the 
first time, on the exposed concrete parts of the 
UNESCO building and it proved to be particularly 
successful in removing the stains left by the oil 
spread on the formwork to prevent the mix from 
sticking and in eliminating the whitish efflores- 
cence which sometimes occurs during the curing 
period. The sanding removes none of the surface’s 
freshness which is mostly due to the markings of 
the planking and the pattern of the knots and 





grain of the wood. Even this quite simple opera- 
tion needs particular care. The workman in charge 
has only to allow the sand jet to remain stationary 
for a few seconds, in a moment of inattention, to 
cause a permanent erosion.” 

As a result of improvement in techniques for 
making formwork, concrete construction now offers 
a flexibility of design never before available in 
architecture. We have come into “possession of a 
material which is highly resistant and has the 
disconcerting property of starting off plastic and 
being able to take the shape of whatever mold 
it is poured into.” 

In the field of flat structures the use of mobile 
formwork, built of ‘ferro-cemento,’ has permitted 
freer disposition of structural ribs. The prepara- 
tion of these forms is relatively easy and in large 
buildings a triple saving results from their low 
initial cost, from using them repetitively and from 
the perfection of ceiling finish they achieve which 
eliminates all need for plastering. These ferro- 
scemento formworks are made by spreading a high 
quality mortar of cement and sand onto a widely 
spread reinforcement made of layers of wire net- 
ting and rods of small diameter. 

This process is capable of extension to large 
dimensions. “My use of it has so far been limited 
to the repetition in series, even over very large 
areas, Of spans of the order of 10 meters by 10 
meters with a rib depth (and consequently a low- 
ering of the formwork when moved) of less than 
a meter.” 

Problems arise with this technique in deciding 
the quantity and method of application of oil, in 
the design of the mobile scaffolding, the profile 
of the ribs, the dimensions of the bays and in link- 
ing the spans together. Such work demands ex- 
perience ‘‘above all, in the foreman and skilled 
operatives on the site. 

“The hand-spreading of mortar on wire netting 
and rods allows the reduction to a minimum, and 
even the complete elimination of formwork in 
timber or other materials.” Using the ferro- 
cemento method, “I have constructed ships, a 
large sphere designed for an exhibition by Libera, 
and the undulating sections, 15 meters in span, 
of the projecting part of the canopy of the Stadio 
Flaminio at Rome. 

“The system has many possibilities. Its essence 
is that it allows the transformation of any cage 
of rods and wire netting into a concrete structure. 
From the structural point of view, when the com- 
bination of fabric and rods gives an evenly dis- 
tributed metal content of about 300 to 400 kilo- 
grams per cubic meter of cement mortar, you 
obtain a very resistant material which is practically 
waterproof and will not crack. In the field of thin 
vaults it allows a freedom of architectural expres- 
sion out of the question in any other type of con- 
struction.” END 
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Mobile formwork for the casting of a ceiling by the ferro- 
cemento technique developed by Nervi and mentioned 
in his paper. In the upper view the formwork is positioned 
for casting while in the bottom view it is shown in the 
lowered position on telescopic scaffolding. Note the 
smooth finish of the underside of the completed bay in 
the foreground. This work was done by Mr. Nervi for 
the Palazzo del Lavoro in Turin, Italy. 
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sand and concrete 
Sir: 

I have placed and finished 
concrete in all kinds of climates 
for 55 years: in northern Sweden 
near the Arctic Circle; at the 
U. S. Naval Base, San Juan, 
Puerto Rico; for Kalman Floor 
Company throughout the East 
and Middle West; on Chicago 
skyscrapers during a ten-year 
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Works for pennies, saves dollars! 
The Electro-Magic Model 400-251 


Water Heater is not a toy—it’s 
rugged and efficient—defies all 
comparison! The Jet Super charged 
burner is capable of producing hot 
water at 30% to 40% greater effi- 
ciency than any aspirating type 
burner. 


Nationally Advertised at 
SPECIAL OFFER 


*358” 


From our factory or nearest warehouse 


$498.00 


Limited 
Time Only! 


Delivered anywhere in the Continental U. S. 


period; and incidently, on resi- 
dences in Elmhurst, Illinois. 


In my opinion not enough is 
done to assure the use of proper 
sand. People don’t understand 
that scaling, crazing, dusting, 
and so forth are often due to 
poor sand in the mix. For ex- 
ample, one firm in the eastern 
part of the United States blasts 
and bulldozes rock out of the 


“If you have 
the water - 
we have the 
heater...” 


WATER PROBLEMS 


With the 


Electro-Magic 
MODEL 400-251 


WATER HEATER 


Heat over 500 gallons of 


48° water per hour to 


180° in less than three 


minutes and have a con- 
stant supply all day long. 


GET YEAR ROUND OPERATION 


@ Heats Automatically 

@ Temperature Control 

@ Oil or Gas Fired 

e@ Flash type Boiler 

@ Set your awn temperature 
° 


Hundreds in use by contractors 
and Ready-Mix plants the 
Country over. Portable or sta- 
tionary—can be moved in 5 min- 
utes to another job. 


Send to: Electronics, Inc. 
3676 East Cherry Street 
Vermillion, S. D. 
) Please send me more information and 
free literature. 


) Please arrange for a free demonstra- 
tion without obligation. 


( ) I would like to discuss a dealership. 
I sciatic ; 
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Our business is making HOT WATER — Larger sizes available. 


mountainside. This rock is soft 
sandstone with many cracks 
and crevices filled with dirt 
and roots all of which goes into 
a crusher, is screened to different 
grades, and sold as building sand. 
For planting potatoes this would 
be fine—but not for concrete. 
This sand costs 50 cents less per 
cubic yard than washed sand 
and is therefore attractive to 
buyers. They refuse to believe 
that its use results in poor con- 
crete. 

The Federal government and 
most states do have some restric- 
tions, but sometimes inept in- 
spectors or politicians take 
charge, and specifications are not 
met. Let’s hope the public will 
get its eyes opened some day. 


JOSEPH SEABLOM 
Marion, Penna. 


cracking 
Sir: 

In your August issue, page 229, 
in the article entitled “Some 
Notes on Cracking,” you have a 
caption stating: “This severe 
cracking in a highway pavement 
was attributed to an excessively 
low water/cement ratio .. .” 

Just what do you mean? If 
the water/cement ratio was cor- 
rect for the cement hydration, 
and cement content was low, 
would you say, “excessively low 
water/cement ratio” just to fit 
the remark into the discussion, 
or is it truly low cement content? 

Please explain. 


JAMES Bomsa, P. E. 

Line Material Industries 
McGraw-Edison Company 
Milwaukee, Wisc. 


Mr. Bomboa’s point is well taken. The 
caption would have done a better job 
if it had mentioned only the low 
cement content, since the w/c ratio 
could have been entirely acceptable. 

EDITOR 





Symons all-purpose forms 


save time, labor and material 


CUT-UP WALLS 





OuTtSIOE / 


CORNER ~ 


You can get what you need from 
Symons for cut-up wall construction. 
Our line includes standard panels, 
fillers, corners, special brackets, pil- 
aster forms, brick ledges, corbels 
plus ties and other accessories, 


CIRCULAR WALLS 


Symons steel-ply forms and flexible 
steel fillers in 1”, 1%” and 2” 
sizes are suitable for most any radius 
circular walls. Ties run directly 
through the slots in the center of the 
fillers. Minimum waling and bracing. 


concrete construction / december 1961 


‘ — INSIDE 
CORNER 16" FILLER ‘a CORWER 
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GANG FORMING 


t GANG FORM BOLT 
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GANG TIE 
J SIDE RAILS 


By using Symons steel-ply forms 
with the new gang form bolt, any 
size gang section can be made up 
without the use of fillers between 
each panel. You can break back ties 
before removing the gang section. 


SLAB FORMING 


PANELS 


2X4 


GIRT 
SHORE 


When forming slabs with Symons 
steel-ply forms, the need for joists, 
and nailing usually required is elim- 
inated. Panels are laid directly on 
top of the stringers. There are no 
plywood sheets to nail down. 


For complete information on Symons products, 
just write us. Ask also about our free engineer- 
ing service ... and rental-purchase options. 


® YMOnS CLAMP & MFG. CO. 


4271 Diversey Avenue 


Dept. M-1 Chicago 39, Illinois 


Warehouses throughout the U.S.A. 


MORE SAVINGS FROM SYMONS 
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Common sense is not so 


common. 
— Voltaire 


roe a true enough saying. Of 
course, when it comes to a man 
like Jim McIntyre, things can get 
pretty uncommon and still make a 
lot of sense. Jim likes to tackle jobs 
that other engineers wouldn’t touch 
with a ten-foot pole. But everyone 
thought he had gone too far when he 
accepted a big highway paving job in 
late fall. 

Actually I had something to do with 
his accepting. First time I ever saw 
Jim have trouble making up his mind. 
We were both happy that I had the 
answer to cold weather concrete prob- 
lems .. . calcium chloride. 


I told Jim that calcium chloride 
will cut set time by more than half. 
And his concrete will have higher 
early and final strength. My argu- 
ment was clinched when I mentioned 
lower costs. Chloride cuts the cold- 
weather protection period in half, so 
there’s less expense for labor, heaters, 
fuel, and canvas. 

It was only common sense for Jim 
to accept the job and put in a big 
order for calcium chloride. And it 
makes common sense for you to up 
your cold weather profits. Send for our 
booklet, “Better Concrete in Every 
Season with Wyandotte Calcium Chlo- 
ride.” Write: Wyandotte Chemicals 
Corporation, Dept. FS, Wyandotte, 
Michigan. Offices in principal cities. 


WYANDOTTE 
CHEMICALS 


MICHIGAN ALKALI DIVISION 
HEADQUARTERS FOR CALCIUM CHLORIDE 
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books 


Concrete Pavement Design and Per- 
formance Studies: 1960. Bulletin 274. 
Published by Highway Research 
Board, National Academy of Sci- 
ences—National Research Coun- 
cil, 2101 Constitution Avenue, 
Washington 25, D. C. 161 pp. 
Illus. $3.40. 


Research findings from a va- 
riety of experimental projects on 
concrete pavement are reported 
in this bulletin. Included are re- 
sults of tests involving perform- 
ance of continuously-reinforced 
concrete and non-reinforced con- 
crete, spacing of joints, corro- 
sion of load transfer joints, 
merits of skewed joints, and 
other pavement design features. 


Practical Design of Structural Mem- 
bers. By Thomas A. Lucy. Pub- 
lished by F. W. Dodge Corpora- 
tion, 119 West 40th Street, New 
York, N. Y. 432 pp. Illus. $12.00. 


This comprehensive manual of 


‘design data emphasizes practi- 


cal, workable results which will 
enable the designer to think in 
terms of structures rather than 
in mathematical equations. It 
contains many time-saving short 
cuts and methods which are ap- 
plicable to all conditions and 
requirements of stress analysis, 
and hundreds of useful tables, 
charts, and diagrams which are 
supplemented by comprehensive 
analyses and discussions. Among 
the members and connections 
examined are these important 
types: reinforced concrete — 
beams and slabs, columns, foun- 
dations and footings, retaining 
walls, and masonry; structural 
steel — beams, plate girders, col- 
umns, rivets and connections, 
angles, roof trusses, joists, and 
steel deck; wood—beams and 
joists, flooring and sheathing, 
stud partitions, and posts; plus 
thorough analyses of rigid 
frames, wind stresses, and earth- 
quake resistance. 


Richmond 


SCREW 
ANCHORS 
for false work 
support brackets 


2&4 
STRUT TYSCRUS 
for piers & walls 


High Tensile 
Systems 

for indeterminate 
conditions 


“CONTINUOUS 
THREADED 
LAGSTUD 
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REDUCING 
SPLICER 


TYSCRU 
BUSHING 


Most Tunnel 
Contractors use 


Richmond 
Products 


In tunnel work, where time is money, contractors 
have come to rely on Richmond to help them save 
both. Richmond-engineered products are often a 
major factor in the profit picture. 


You buy 50 years of experience in the development 
of products for concrete construction when you 
specify ‘‘Richmond”’. Bulletin No. 9 of our NEW Hand- 
book describes our full line of products for tunnel 
forming. Write for your copy or help with any speci- 
fic concreting problem. There are more than 25 
Richmond Field Engineers, in addition to a service 
network of more than 500 Richmond Dealers, always 
ready to help you. 


1911-1961.” 50 YEARS OF PROGRESS 
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MAIN OFFICE: 616-838 LIBERTY AVE., BROOKLYN 8, N. Y. 
SALES OFFICES, PLANTS & WAREHOUSES: FT. WORTH, TEX. 
ATLANTA, GA. + LAUREL, MD. + ST. JOSEPH; MO. - WALTHAM, 
MASS. IN CANADA: ACROW-RICHMOND, ORANGEVILLE, ONT. 





CREDITS: Owner, State of California, Department of Public Works, Division of Highways; Contractor, Pomeroy-Bates & Rogers-Gerwick. 


Builders of Concrete Tubes Gain More Advantages with PLASTIMENT 


In casting the twelve, 37-ft diameter, 200-ft long, seg- 
ments of the new Webster Street Tunnel between Ala- 
meda and Oakland, California, the contractor chose 
Plastiment, the admixture which provided these specific 
advantages. 


Increased workability at low slumps facilitated vibra- 
tion and consolidation of the mix throughout the 
heavily-reinforced tubes. Retarded set extended the 
plastic period of the freshly-mixed concrete so that suc- 
ceeding layers could be placed and vibrated together. 
Rapid strength gain speeded casting. Long-term advan- 


tages include higher ultimate strength, minimum 
shrinkage with consequent reduced cracking, and great- 
er uniformity. 


Plastiment is the admixture proven through years of on- 
the-job experience to provide specific and reliable 
advantages. 


For full details about Plastiment Retardipg Densifier, 
ask for your copy of Bulletin PCD-59. District offices 
and dealers in principal cities, affiliate manufacturing 
companies around the world. In Canada, Sika Chemical 
of Canada, Ltd.; in Latin America, Sika Panama, S.A. 


SIKA CHEMICAL CORPORATION 
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Photo courtesy Cement & Concrete Association 


concrete updates venerable hotel 


London, England—One of the world’s oldest and 
most renowned hotels, The Savoy, has had its 
venerable face lifted with the construction of a 
very modern concrete and glass canopy. The 
2500-square foot structure, consisting of three 
arched bays with cantilevered slab extensions on 
each side, was cast in place using ready mixed 


ONE GALLON of diluted 
CON-TREAT covers 400 


HOW IT WORKS. CON- 


concrete. Support at the building site is provided 
by bearings cut into the main structure, while 
tapered columns, lightly sandblasted after strip- 
ping, carry the loads on the open side. The 3%- 
inch thick glass lenses in the main bays are sup- 
ported by cast-in-place concrete ribs each of 
which contains a single steel reinforcing rod. 


SYMONS 


TREAT reacts chemi- 
cally with cement to 
form a microscopic 
film that posi- 
tively prevents 
adhesion. 

Guaranteed 

not to stain 

or weaken 

concrete 

surface. 


sq. ft.— for less than 


STRIP FORMS IN HALF THE TIME... AT HALF THE COST... WITH 


new CON-TREAT 


Here’s why concentrated CON-TREAT is your best buy in a form treat- 
ment and release agent: 


1. YOU SAVE MONEY. CON-TREAT costs half as much as other “quality” re- 
lease agents; goes three times as far as “cheaper” substitutes. Mixed 
with low-cost fuel oil or kerosene, costs less than 55¢ per gal. delivered! 


2. YOU SAVE TIME. Strip faster, and reuse forms immediately without clean- 
ing. CON-TREAT is easy to mix, easy to use. Sprays on. Concrete 
surface comes out clear, white and unstained. 


3. YOU SAVE YOUR FORMS: because CON-TREAT prevents rust and eliminates 
damage caused by constant cleaning. Special ingredient also removes 
old, hardened concrete. Equally effective on scaffolds, mixers, wheel- 
barrows and other tools. Send $1.00 for 5 gal. trial order. E-10 


EDICK LABORATORIES, INC. sumccics 5° Witccrsin 
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Can Be 
Reused 
indefinitely 


Drives easily into 
hard earth. Can be 
used for practically 
any type of stake 
work. This popular 
item is available 
in 12”, 18”, 24”, 
80”, 36” and 

42” sizes. 


Pullout hole 
for easy 
removal 


Easily secured 
to lumber— 
can be nailed 
every 1” 0.C. 


“1 beam design 
drives easier, 
holds best 


Hi-Carbon 
Alloy Steel 
tough to bend 


Rugged point 
with minimum 
deflection 


Ymnt Ons 


SYMONS CLAMP & MFG. CO. 

4271 Diversey Ave., Chicago 39, Ill., Dept. M-1 

We will send contractors a sample 12”, 18” 

or 24” stake if request is received on com- 
ny letterhead. Please include 50c for 12”, 
5c for 18, 95c for 24” to cover cost of 


postage and mailing. 
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BETTER CONSTRUCTION THROUGH 
BETTER USE OF CEMENTS 


Overcoming the Problems of Winter Concreting 


73°F is usually considered to be the prac- 
tical temperature for hydration, the chemi- 
cal reaction in concrete that takes place 
between cement and water. At tempera- 
tures higher than that, the rate at which 
concrete hardens and gains strength is 
accelerated. At lower temperatures the 
rate is retarded. At 32°F the rate is very 
slow, and below freezing there is prac- 
tically no gain in strength. Successful 
winter concreting requires that the tem- 
perature of the concrete when placed be 
high enough so that it will harden; and 
that the concrete be kept at a suitable tem- 
perature until it has gained ample strength. 


The following precautions will help avoid 
difficulties and costly failures in cold 
weather concreting. 


Preparing the Subgrade 


Concrete should never be placed on a 
frozen subgrade because of the danger of 
settlement when the ground thaws. All ice 
and frost should be removed from inside 
the forms and from reinforcing steel. This 
is done best with live steam. 


Effects of Temperature 


Use heated concrete when air temperature 
is expected to be 40°F or below within 
twenty-four hours of concrete placing. 
The temperature of the heated mix when 


placing in the forms should be at least 
70°F to allow for initial heat loss to 
forms and subgrade . . . however, the con- 
crete should never be heated over 80°F. 


Concrete must be properly placed and 
adequately protected to avoid damage even 
though heated concrete is used. 


If average daily temperatures are expected 
to be below 55°F in the next several days, 
continuous protection is necessary to keep 
concrete temperature to a minimum of 
50°F for at least five days. This is essential 
as concrete must gain sufficient strength . . . 
above 1500 p.s.i. . . . to resist the effects 
of freezing. 


When artificial heat is used, the concrete 
must be protected from drying out. It 
should also be protected from direct expo- 
sure to rain and sleet when heat is removed 

. because any water-saturated concrete, 
less than a month oid, is readily susceptible 
to freeze-thaw damage. 


Concrete gains strength slowly at low tem- 
peratures. To obtain the given design 
strength in severe weather, additional ce- 
ment or Hi-Early cement may be necessary. 


: 


COMPRESSIVE STRENGTH—PSI 
: 


7 DAYS 
DAY DAYS 


Protection of Concrete 


In fairly mild weather a covering of tar- 
paulins may be sufficient protection. A 
layer of straw covered with tarpaulins will 
protect against more severe conditigns, 
but an enclosure of tarpaulins or other 
weathertight material with artificial heat 
is necessary for proper protection in many 
cases. Live steam will provide moisture as 
well as heat. In other cases radiators, unit 
heaters or salamanders are used. 


Oil-burning salamanders used as space 
heaters require sufficient venting to pre- 
vent early damage to the concrete as well 
as danger to the workmen. They should 
not be placed directly on the concrete be- 
cause they can cause localized drying out 
during the curing period. 


Same mix at 70°F temperature would provide 3250 p.s.i. at 28 days. 


L\LPHA 


PORTLAND CEMENT COMPANY 


Alpha Building, 


Easton, Pa. 





The most 
effective method 


for the control — | 
of water... 


SURTISEAL 


Concrete may be one of the greatest structural mate- 
rials but a small amount of water, slowly permeating 
into the surface and subjected to freeze-thaw cycles 
can wreak considerable damage, even in the space of 
a single year. Spalling, cracking, flaking, efflorescence 
and staining can result from the unrestrained action of 
water upon masonry structures. 


Now, however, with the development of Surtiseal after 
many years of research, there is available an effective 
and economical protective water-proofing compound 
that produces a clean, long-lasting, water repellent sur- 
face on all masonry surfaces from massive concrete, to 
cinder or concrete block, mortar, cement compositions 
and stucco. 


Surtiseal is a clear, colorless liquid of low viscosity 
containing esters of boron and silicon in an aqueous 
base. It is stable, odorless and non-inflammable, unlike 
many ordinary water-proofing compounds. What’s more, 
it absorbs readily into masonry surfaces for excellent 
coverage and lasting protection. One application covers 
an area of from 100 to 200 square feet and, properly 
applied, will last from 5 to 10 years, depending on the 
kind of surface treated. 


Surtiseal can be applied easily by brush, roller or spray; 
goes on wet cement, concrete and damp basement 
walls with the same effectiveness as on dry masonry. 
May be used alone or forms an excellent base for 
masonry paint. And the surface brightener in Surtiseal 
will enhance masonry appearance. It actually improves 
visibility in road and turnpike applications. 


You can rely on Surtiseal to protect sidewalks and roads 
from pitting due to salt and calcium chloride applied 
during winter icing, to prevent concrete cracking due 
to freezing and thawing, and to resist stains and dis- 
coloration on concrete, cement and stucco surfaces. 
Ideal for damp cellars, swimming pools, cinder block 
walls, tile cement, asbestos insulation and many other 
applications, especially where subject to hydrostatic 
heads, or condensation. 


Samples and literature available upon request. 
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INDEX TO ARTICLES 


VOLUMES 1, 2, 3, 4, 5 and G 
CONCRETE CONSTRUCTION MAGAZINE 


A Listing of Basic Articles by Subject 
Published from September 1956 through December 
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Year Page 


AIR ENTRAINMENT 


Air Entrainment and Concrete 1959 1 


ARCHITECTURAL 


Economical Housing With Concrete Sprayed 
Over Steel 


School in the Round 


Flexibility of Design in Concrete Construction 


ASSOCIATIONS 


The Concrete Industry Board of 
New York City 


These Associations Can Help You 


Revolution in Concrete 


AUXILIARY MATERIALS 
Polyethylene Film 

Rigid Plastic Foam 

Vapor Barrier Materials 


Silicons Make 
Masonry Last Longer and Look Better 


Paper Tapes for Concrete 


Aluminum in Concrete 


BASEMENTS 
Bring Back the Basement! 
Step Down to More Living Space 


Low-Cost Fallout Shelter 
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Month Year Page 


BIDDING 


When a Contractor Makes Money Oct 1956 5 


Poured Basements versus Block Dec 1956 9 


” Are Contractors 


Taking Too Many Risks? 1957 


More About 


Poured Basements versus Block _ 1957 


Bids Should Be Based on Knowledge 1958 


CEMENT 
Types of Portland Cement 
What is Concrete? 


Cements on Parade 


COLOR 
Study in Black and White 
Color in Concrete—Part 1—Integral Color 


Color on Concrete—Part 2—Applied Color 


CRACK CONTROL 
Plastic Cracking Can Be Prevented 


Control of Cracks 
in Reinforced Concrete 


Put Crack Prevention 
on Your Construction Schedule 


An Analysis of Pavement Defects 
Prevention of Pavement Faults 
Some Notes on Cracking 


Shrinkage—Some Questions and Answers 
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New demonstration book helps you 
sell more CONCRETE DRIVEWAYS! 


Sell modern ‘‘custom designs’’ and you’ll sell more concrete driveways. 
This big full-color book, “‘Concrete Driveway Designs,” will make the 
job easier. Prepared by Portland Cement Association, this demonstra- 
tion book has what it takes to excite the interest of homeowners—to 
win orders for custom-designed concrete driveways. 

Put this book down before your prospect’s eyes. Every flip of the 
ingenious die-cut pages presents a new idea. He’ll see textured designs, 
geometric patterns, exposed aggregate surfaces, ribbon and patio block 
combinations—and a whole array of color possibilities. Only with con- 


crete are such imaginative, custom-designed driveways possible! Start 
now to line up prospects for new driveways. 


Special selling folder 
to leave with prospects or for mailing. 
Full color, with suggested driveway de- 
signs. Space for your firm name. Sample 


free on request. Quantities available at 
moderate cost. 


FREE! Write for copy of “Concrete Driveway Designs” 
for use in selling to homeowners. Additional copies avail- 
able at low cost. (U.S. and Canada only) 


PORTLAND CEMENT ASSOCIATION — 
Dept. Al2-98, 33 W. Grand Ave., Chicago 10, Ill. 
A national organization to improve and extend the uses of concrete Conerattt Tnduitiing. HORIZON HOMES Program. 





Month Year Page 


CURING 
Curing Methods and Materials Jun 1958 5 


CUTTING METHODS 


Melt Concrete 
to Solve Difficult Cutting Problem 


Some New Data on Demolition 


Recent Experience with the Powder Lance 


DESIGN 


Ultimate Strength Theory Modernizes 
Concrete Design 


Some Facts, Theories and Guesses 
Concerning Creep 


FASTENERS 


Masonry Anchors 


FINISHING 
New Patterns in Concrete Surfaces 


Color and Texture 
in Concrete Surfaces 


Tile Stamping 


More Notes on 
Patterned Concrete Surfaces 


Exposed Aggregate Pavements 
Dimpled Concrete 

External Rendered Finishes, Part 1 
Concrete Simulates Wood 

External Rendered Finishes, Part Il 


External Rendered Finishes, Part Ill 


Finishing Hardened Concrete 


Natural Concrete 

Three Steps to Correct Surface Defects 
Tooled Finishes for Concrete 

The Changing Face of Concrete 
Cement Mason’s Manual—Part | 
Cement Mason’s Manual—Part Il 
Cement Mason’s Manual—Part Ill 
Cement Mason’s Manual—Part IV 
Cement Mason’s Manual—Part V 
Cement Mason’s Manual—Part VI 


From Norway ... Exposed Aggregate 
Concrete Murals by Sandblasting 


Painting Concrete Surfaces 
The Scraping Straightedge 
Effective and Easily Executed Finishes for 


Concrete Slabs 
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Year Page 


FLOORS 

Concrete Floors 1956 
Granolithic Concrete Floors 1957 
Agencies That Attack Concrete 1957 


Voided Concrete Decks 
Save 200 Tons of Steel 1960 


FORMING 


Prefab Forms 
Keep Pace with Building Needs 


Fibre Forms 
Plastic Form Liners Make Their Bow 


Steel Stakes, 
Spreader Bars, and Braces 


Uniform Curb Design 


Proper Care of Forms 
Will Pay Year-Round Dividends 


Prefab Forms 
Work for Small Contractors, Too 


Forming Cores in Concrete with Inflated 
Rubber Tubes 


Casting Concrete Pipe in Place 

Plastic Formwork 

Slip Form Machine for Cattle Feed Troughs 
Molded Fiber Glass Forming Pans 
Polystyrene Form Linings 


Sliding Deck Form Panels Cut 15 Days 
From Schedule 


Plus Services With Manufactured Forms 
Continuous Slip-Form for Irrigation Channels 


Wishbone and Hour Glass Piers 


FOUNDATIONS 

Soil and Soil Mechanics, Part | 
Soil and Soil Mechanics, Part Il 
Thin Shells Go Underground 
Shell Foundations 


Concrete and Bentonite Replace Sheet Piling 
in Deep Excavations 


Floating Box Footings Speed Bridge 
Construction 


HIGH-RISE BUILDINGS 
Concrete for High-Rise Buildings 


HISTORY 


Concrete Construction 
Firsts in the United States 


Concrete Construction Size Records 


The Development of Reinforced Concrete 





Open to all Producers 
and Users of Sand, Gravel 
and Ready Mixed Concrete 


aN 


MATIOMAL SAND 
AND GRAVEL 
Association 


32nd ANNUAL 46th ANNUAL 
CONVENTION CONVENTION 


NOW 
UNDER ONE ROOF 


COMBINED 


Biennial 
Show 


Magnificent new McCormick Place Exposition Center 
CHICAGO - FEBRUARY 5-8, 1962 


FREE registration and admission to users as well as pro- of time to see all exhibits, exchange ideas, talk with 
ducers of sand, gravel and ready mixed concrete. friends and business associates.’ 


FREE, FAST TRANSPORTATION between Conrad Hilton and 
McCormick Place. Buses scheduled every 3 minutes dur- 
ing rush hours. Every 10 minutes throughout each day. 


@ ACRES OF NEW IDEAS. More than 160 blue ribbon exhib- 
itors. New equipment. New methods. New ideas. All to 
help you cut costs... increase efficiency and profits, 


EXCELLENT DINING FACILITIES. No need to hunt for a place 
@ FREE TIME TO SEE SHOW. No convention meetings all day to eat. McCormick Place has three restaurants and one 
Monday ...or Tuesday and Wednesday afternoons. Plenty cafeteria. Large, modern. Prompt service, excellent food. 


PLAN NOW TO SEE THIS GREAT COMBINED INDUSTRIES SHOW 


360 





Year Page 


JOB PRACTICES 
Tips for Better Concreting 1959 
Ready Mixed Concrete 1960 


Move Reinforced Concrete Stands 
to Enlarge Football Stadium 1960 


JOINTS 

Sawed Joints 

Expansion Joints 

Lead Joints 

Waterstops in Review 
Installation of Waterstops 


Full-Depth Control Joints for Concrete 
Highway Pavements 


LIGHTWEIGHT CONCRETE 

Expanded Shale Concrete 

Perlite Insulating Concrete 

Lightweight Concrete . . . A General View 
Lightweight Structural Concrete 


Vermiculite Roof Deck and 
Insulating Concrete 


Perlite Roof Deck and 
Insulating Concrete 


No Fines Concrete 


MANAGEMENT 


Contractor Improves Service With Radio 
Communication 


MATERIAL HANDLING 
Power Buggies 
Vacuum Mats'for Lifting Concrete 


Moving Concrete on the Job Site 


PAVING 


New Developments in the Design and 
Construction of Concrete Pavements 


Suitability of Truck-Mixed Concrete for 
Pavements—Part 1 


Suitability of Truck-Mixed Concrete for 
Pavements—Part 2 


Suitability of Truck-Mixed Concrete for 
' Pavements—Part 3 


Ready Mixed Concrete for Use in Highway 
Pavements 


Factors Which Affect the Skid Resistance 
of Concrete 
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PRESTRESS 
Prestressed Concrete 1957 
On-The-Job Prestressing 1957 


Experimental Highway 
of Prestressed Concrete 1957 


Gantries Place Site Cast 
Prestressed Concrete Girders 1958 


Air Force Academy Bridges 
Set New Records 1958 


Impressive Advantages Mark 
Site Fabricated Post Tensioning Job 1958 13 


Water-Tight Concrete Roofs 
Without Roofing or Membrane 1958 § 


Novel Concrete Arches 1959 11 
New Prestressing System 1959 24 
Prestressed Concrete Today 1a 


Steam Curing Proves Key to Site Casting 
Pretensioned Girders 1960 


New Post Tensioning Anchorage 1960 


King Size Prestressing Anchorages 1961 


RECREATIONAL USES 


Swimming Pools 


REINFORCEMENT 
Corroded Reinforcement 
Welded Wire Fabric Reinforcement 


Width of Cracks 
in Reinforced Concrete 


Fabric Mats Save Time in Flat Plate Slab 
Placing Reinforcing Bars 


High Strength Reinforcing Bars 


Reinforcing Doubles as Slab Heating Element 


High Strength Reinforcing Bars 


REPAIRING CONCRETE 

Stronger Than Concrete 

Epoxy Alloys 

Bonding of Cementitious Materials 

Thin Bonded Resurfacing 

Experience with Epoxy Resins 

Latex Modified Concrete for Resurfacing 


Removing Stains From Concrete 


ROOFS 


Prestressed Pylons and Cables Support 
This School Roof 





MOISTURE 
DAMAGE 
Speeds up painting! 


GURE, SEAL, HARDEN CONCRETE STOPS 


THOMPSON’S 
WATER 


“W Keeps moisture 


TRI-KOTE is a special epoxy fortified chlorinated eater forme ot o. out of all porous 
vents concrete failure. It gives complete protection from salts, oils an . : 
other chemicals that cause premature deterioration. eee —- materials. Arse 
dusting, popouts and hairline crazing. It penetrates the concrete surface 

up 20 anb-chaith inch becoming an integral part of the concrete structure. en underseal or 


Adds years of life to concrete. re painted surfaces 
A few choice TRI-KOTE dealerships are available "i z » waterproofs 


unpainted sur- 


(1) FREE CATALOG ON TRI-KOTE faces. Deep pen- 
[) INFORMATION ON DEALERSHIPS @ trating, color- 


Name . 7 i , ‘ vrei —_ less 
Address_ is ‘ : = niet : . 


City— 


BUY FROM YOUR FAVORITE SUPPLIER 


E. A. THOMPSON CO., INC. 


San Francisco * Phone UNderhill 3-1963 


Dept. CC-12 
336 TAFT STREET NORTHEAST 


Save time and money with NEW... ATLAS 


Concrete forming easier and more economical FORMS! 
through design features in new type panel form e 
ONLY THE NEW ATLAS COMPO FORM HAS ALL THESE FEATURES: : 


1. Strong 3” deep, high tensile steel frames. Rolled edges protect against ons 
or nicking. 2. Box shaped stiffeners in frame combine light weight with hig 

strength and rigidity. 3. Continuous seat for plywood panel with extra supports 
at corners. 4. Plywood panel held to frame by “wide thread” screws to provide 
smooth, unmarred forming surface. 5. Specially treated, moisture resistant, plastic 
coated plywood panels .. . good for hundreds of reuses. 6. Panels can be quickly 
reversed at work site. No “lefts” or “rights’—fronts or backs. 7. Handles and 
lighter weight (5 Ibs. per sq. ft.) allow one man to handle 2’ x 8’ panel easily. 
8. Wide variety of sizes and adjustable fillers provide completely flexible system 
suitable for all forming. 9. Need less ties. Tie system carries concrete pressure 
directly from panel forms to the ties. Need no walers, 10. Tie system allows removal 
of panels at any point or time...and erection or stripping from any point. 


For further 


information, free i j 
literature—or help Atlas Compo Forms are available, directly from factory, 


in planning your for purchase, rental, or rentai with option to purchase! 


t There are many other advantages in the new Atlas Compo Form 

ee ao oe eS system...and, in addition, Atlas Concrete Form Division's En- 

write or Call. gineering Department provides detailed drawings assuring 
concrete maximum efficiency in the use of Atlas Compo Forms. 


ei 100 St. Ann’s Avenue, New York 54, N.Y. e LUdlow 5-8670 
mm meeeemim OF CONVER STEEL &£ W/RE CO., INC. 
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SAFETY 


Proper Work Clothing Can Prevent 
Construction Injuries 


Steel Scaffolding Safety Rules 


SHIELDING 
Normal Concrete for Radiation Shielding 
High-Density Concretes 


Construction of Nuclear Power Stations 


SHORING 
Sectional Steel Shoring 


Horizontal Shoring 


SITE PRECASTING 


Site Precasting Has Advantages for 
Apartment House Construction 


Site Precast Panels Make Pedestrian Tunnel 


SLABS 
Better Slabs for Less Money 
Pier Slab System 


Building Winter Resistance into Concrete 
Slabs 


Slab-on-Ground Construction 
Home Driveway Construction 


The Lowly Sidewalk 


SNOW MELTING 


Snow Melting Systems 


SPECIFICATIONS 


Concrete Specifications 


SUMMER CONCRETING 
Summer Concreting 
Troubles Under the Sun 


Diagnosing Summer Concrete Ills 


SUPERVISION 
1957 


Radio Comes to the Rescue 


Twenty Questions That Can Help Give the 


Answer to a Quality Concrete Job 1959 11 
1960 322 


1961 162 


Contractors Use 60-Second Photos 


The Concrete Inspector 
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TESTING 


Meet the Kelly Ball 1956 


Concrete Test Hammer 1957 


Standard Procedure for Making 


Slump Test from Plastic Concrete 1957 


Standard Procedure for Making 


Concrete Cylinders for Strength Test 1957 


A Quick Method for Determining 


Cement Content of Fresh Concrete 1957 


Casting Test Cylinders 1958 


Directory of Testing Laboratories 

for Concrete Construction Materials 1958 
1959 
1961 


1961 


Capping Test Cylinders 
Testing Pays 


Flexure Test Specimens 


THIN SHELL 

Concrete Roof Shells 
Folded Slab Roofs 

The Hyperbolic Paraboloid 


Thin Shell Concrete Forms Upside-Down 
Umbrella Roof 


World’s Largest Roof—Concrete, Of Course 

Lift 1400-Ton Concrete Roof Shells 

Now! Shell Roofs in Stock 

More House for Less Dec 
A 100-Ton Roof Forming Machine Jan 
Largest Inverted Umbrella Roof Mar 


Foamed Plastic Planks Provide Self Supporting 
Form for Hyperbolic Paraboloid Roofs Jul 


Structural Concrete Doubles as Duct System Oct 
Modified H/P Shell Roofs a Church Jul 
Sculpture in Concrete Oct 


Thin Shell Dome Lifted into Position 


TILT-UP 
Tilt-Up Techniques for Small Panels 


Some Characteristics of Tilt-Up Construction 


UNDERWATER CONCRETING 
Grouting Under Water 


VIBRATING 

A New Look at Revibration 

The Vibrating Screed 

How to Place Concrete on a Slope 
Revibration Produces Better Concrete 
A Primer on Vibration—Part 1 


A Primer on Vibration—Part 2 
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WATER/CEMENT RATIO 


Here’s Proof That 
Low Water /Cement Ratios and Adequate 


Curing Produce Stronger Concrete Apr “9057 3 
Hold That Water! Aug 1961 221 
WATERPROOFING 
Waterproofing is an Art Jul 1960 186 
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WINTER CONCRETING 
Watch Those Unvented Heaters Oct 


Form and Slab Insulation Feb 


Winter Concreting 


Will Soon Be Routine Feb 
A Guide to Winter Concreting Nov 
Rating the Protective Coverings Nov 
Concrete vs Freezing-Thawing Nov 
Concrete and Winter Oct 
King-Sized Tents Dec 








USE THE READER SERVICE CARD 
IT'S EFFICIENT, FAST AND EASY. 
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1956 2 
1957 3 
1957 6 
1957 3 
1957 9 
1957 14 
1961 277 
1961 345 


Readers who wish to request additional information about the products, materials, and 


techniques advertised or editorially described in this issue may do so by circling on the 
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